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1. Let X be a topological space and ∼ be an equivalent relation. The quotient topology of the space

X/ ∼ is defined by

Tquot = {U ⊂ X/ ∼ | π−1(U) ∈ TX}

Show that Tquot is a topology on X/ ∼.

2. Let X be a topological space and ∼ be an equivalent relation. Suppose that the quotient space

X/ ∼ with quotient topology is Hausdorff. Is X necessarily Hausdorff?

(Hint: The equivalent relation may identify two non-separated points together.)

3. * Consider an equivalent relation ∼ on R2 defined by

(x1, y2) ∼ (x2, y2) ⇐⇒ y1 − x21 = y2 − x22

Show that (R2/ ∼, Tquot) is homeomorphic to (R,Tstd).
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